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Synopsis
One of the P-bonded phenyl rings of Ph 3 P=NPh can be substituted at an ortho-carbon by an HgCl or by an AuCl 2 group; only a weak N…Hg interaction is present for the mercury example, but the gold one is fully cyclometallated.
[AuCl 4 ] -
Introduction.
Iminophosphoranes, R 3 P=NR' are a readily accessible class of compound through the Staudinger reaction of R 3 P with R'N 3 , or from R 3 PBr 2 and R'NH 2 [1] [2] [3] . The electronic and steric properties can be tuned through appropriate choice of R and R'.
Alper showed many years ago that the Ph 3 P=NR' examples underwent reaction with Pd(OAc) 2 to give cyclopalladiated complexes 1 [4] . More recently, Vicente et al have prepared a more extensive range of cyclopalladiated examples, and examined their reactivity towards alkynes and isonitriles [5] . We have shown previously that direct cyclo-manganation and -rheniation of Ph 3 P=NPh occurs readily to give 2 [6] . As far as we are aware these are the only cyclometallated derivatives of iminophosphoranes involving transition metals that have been prepared directly, though other examples of both transition-and main-group metal derivatives have been synthesised via ortho-lithiation of Ph 3 P=NR' followed by coupling with appropriate metal halides [7, 8] .
We and others have been developing Au(III) chemistry based on cycloaurated C,Ndonor ligands which confer stability on this high oxidation state. So far most studies have concentrated on N,N-dimethylbenzylamine, and phenyl-or benzyl-pyridines as the substrate giving both five-and six-membered chelate rings [9] [10] [11] [12] . The resulting square-planar complexes are also of interest for possible biological activity, since they are formally analogous to cis-Platin species, and pharmacological properties have been recognised for some cycloaurated Au(III) species [13] . For many of these compounds direct cycloauration with [AuCl 4 ] -is not viable, so transmetallation from the corresponding ortho-metallated mercury derivative is commonly employed [14] .
We decided to explore the Au(III) chemistry of Ph 3 P=NPh, and this required the prior synthesis of the ortho-mercurated (on a P-bonded phenyl ring) intermediate. In this paper we report the syntheses and structures of the mercurated and aurated derivatives 3 and 4 respectively.
Experimental Section

General
Reactions were routinely carried out under a nitrogen atmosphere using Schlenk techniques and solvents that were distilled under nitrogen from appropriate drying agents before use. Electrospray mass spectra were recorded on a VG Platform II spectrometer, operated as detailed elsewhere [15] . Assignments were confirmed by simulation of the characteristic isotope patterns using the ISOTOPE program [16] . The peaks reported are the most intense in the isotopic envelope. NMR spectra were obtained on a Bruker AC300 instrument operating under standard conditions. IR spectra were recorded on a 6.71-6.75, 6.93-6.96, 7.02-7.07, 7.28-7.33, 7.44-7.5, 7.68-7.73 (all m, Ar-H); 
Preparation of (2-Cl
X-ray crystallography
X-ray intensity data were collected on a Siemens SMART CCD diffractometer using standard procedures and software. Empirical absorption corrections were applied (SADABS [18] ). Structures were solved by direct methods and developed and refined on F 2 using the SHELX programmes [19] operating under WinGX [20] . Hydrogen atoms were included in calculated positions.
Structure of of (2-ClHgC 6 H 4 )Ph 2 P=NPh (3).
Colourless block crystals of 3 were obtained from CH 2 Cl 2 .
Crystal data: Figure 1 , with selected bond parameters summarised in Figure 2 , with selected bond parameters summarised in Table 1 
Biological activity.
An assay of the gold compound 3 against a P388 Murine Leukemia cell line was performed by the Marine Chemistry Group, University of Canterbury, New Zealand.
Details are published elsewhere [12] . This gave an IC 50 of 7546 ng ml -1 or 10.7 µM.
Results and discussion
Synthesis and properties of 3.
Since it is known that direct mercuration of 
Scheme 1
This provided moderate yields of 3, with the mercury attached to one of the P-bonded phenyl groups. This is the isomer of the compound produced from a direct mercuration reaction, where attachment is on the N-bonded phenyl group [5] . P signal for 3 comes at 8.6 ppm, the relatively small shift from that at 3.6 ppm for the free ligand suggesting a simple metallation rather than a cyclometallated species involving coordination of the N atom to Hg as well [22] . The appearance of
199
Hg satellites on the P signal strongly supported metallation at a Pbonded, rather than an N-bonded, phenyl ring. To confirm this a single-crystal X-ray structure determination was carried out. The molecule is shown in Figure 1 . These accommodate a weak N(1)…Hg(1) interaction {2.637(2) Å c.f. a normal Hg-N(imine) bond of ca 2.25 Å [23] } which is obviously significant but is not sufficient to regard 3 as a true cyclometallated derivative. However it is sufficient to constrain an overall conformation where the pseudo-cyclic ring is planar to within ±0.13 Å. The Nbonded phenyl ring is twisted 8° from this plane, compared with the free ligand where the corresponding twist is 11° (c.f. the true cyclometallated complexes discussed below).
Only small differences are seen for the rest of the ligand when compared to Ph 3 P=NPh itself [24] .
The electrospray mass spectrum of 3 in methanol gave a strong peak at m/z 590 which corresponds to the [M+H] + ion, which suggests that the N atom is available for chemical ionisation by protonation, and not obstructed by the weak Hg…N interaction.
Synthesis and properties of 4.
Compound 4 is conveniently prepared by a simple transmetallation reaction between the mercury compound 3 and [AuCl 4 ] -, Scheme 2, following the precedents established for other potential C,N bonding ligands [14] .
Scheme 2 The biological activity of the gold(III) compound 3 was screened against a P388
Murine Leukaemia cell line, and showed an IC 50 value of 7546 ng ml -1 (11 µM) . This represents significant activity, but is less than for other cyclometallated species [12] .
Compound 3 was poorly soluble in biologically relevant solvents so derivatives modified to improve hydrophilicity can be expected to show higher activity.
Conclusions.
We have shown that Ph 3 P=NPh forms stable mercury and gold derivatives with metallation at an ortho-carbon atom of a P-bonded phenyl group via a lithiated intermediate. The gold compound forms a strong secondary interaction with the nitrogen atom, but there is only a weak one for the mercury example. The mercury compound should find extensive use in preparing cyclometallated complexes of other metals by transmetallation, while the gold complex would be a good precursor for an extensive range of new derivatives by ligand exchange reactions with the labile Cl groups. The compounds reported here using Ph 3 P=NPh can be regarded as the prototypes for an extensive series given the ease with which the substituents on the P and N atoms can be varied to tune the steric, electronic and physical properties of the ligand.
Supplementary material.
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